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Thirty T. zillii were introduced. each in triplicate batches into twelve gla"" aquaria (W x..HJ x30cm ').
Each experiment consists of J different concentrations and a control. Fresh preparations of solution
were introduced into the experimental tank on a daily basi ...Analysis of these heavy metals in the test
media were carried out using Atomic absorption spectrophotometer. The fish were fed twice daily at
5% of body weight and feeding behaviour were monitored. Duration of bioassay was 84 days. E\cry
week. two fish from each test solution were sacrificed. blood collected by cardiac puncture using
heparin lined syringe. The plasma glucose. muscle glycogenv and liver glycogen of the test fish were
determined by Wedemeyer and Yasutake(l977) method.Ztlg of tissue of each treated fish were put in
petri dishes to dry at 120 0(' until reaching a constant weight, The Dried tissuses were placed into
digestion flasks and ultrapure concentrated nitric acid and hydrogen peroxide (1: I v/v) (ST) tine
MATERIALS AND METHOOS
Four hundred T. zillii juveniles (22.32 ± 1.23g) were collected from earthen misery ponds using net
hapa and transferred to indoor hatchery complex. Accli matization was carried out [or seven days
using well aerated concrete tank~(2.200cm3) tilled with bore hole warer(pH 7.82. Temp 27.2°(' and
Do- S.2mg/I).during which they were fed crushed pelleted feed (30% C.p) at 5% of their biomass,
twice daily. Lead ( Ph(NO I)~ and copper (CuSOJ.5H~O) were obtained as metallic salts which were
of analytical grade. These metals were chosen based on extensive survey of industrial effluents that
enters into Nigeria water bodiest Oycwo, 199Hand Odukoya, '2000). Stock solutions of these metals
ions were prepared and furthcr dilutions were made to obtain solutions of dcsi red concentrations.
Renewable starlc bioassay were employed with continous aeration and range experiment was carried
alit 10 determine the sublethal concenrrationfi.e concentrations that would not lead to mortality). Sub
lethal concentrations of the two metals used ill this srudy were:
t I) Lead- 15. '20 and 25ppm
(2) Copper- 4.6 and 8ppm
lNTROOOCTION
Heavy metals are clements with specific gravity greater than S.n and can be toxic in small
concentrations (Mallin and Coughtrey. 1982), when introduced to aquatic environment. In Nigeria.
studies have been undertaken to identify the availability of lead in our fresh water environment and
the potential danger (Akueshi.l980; Inkori, 1982: Oladimeji and Abah.1983). Copper is an essential
element that serves as H cofator in a number of enzyme systems for must living organisms but. at high
concentration, copper become a toxic pollutant. The physical and chemical characteristics of water
play an important role in copper toxicity 10 aquatic animals (Payle et al.. 1992: Tao et al .. 2001).
Tilapia zilli is a commonly cultured fi It based on its ease of spawning. high tolerance and rapid
growth rate (Pillay. 1983). Faghenro{2U(2), stated that tilapia species arc of major economic
importance ill tropical and subtropical countries throughout the world, particularly in Africa where
farms xtock» mixed- sex tilapia in production ponds. There is paucity of information on the uptake
/bio accumulai ion of Ph and Cu in Nigerian freshwater fishes and their effect on its carbohydrate
rcscrvcx.Thc objective of this study was to investigate the uptake. bioaccumulation of lead/ copper
and their effects on the carbohydrate reserve of T zill].
ABSTRACT
Tilapia zilil! is a commonly cultured fresh water fish and of major economic importance in tropical
and subtropical countries throughout the world. Effect of the sub lethal concentrations of copper and
lead to J'. zitlii for l z-week exposure period was carried out. The elements were assayed using
Shirnadzu AA 6200 atomic absorption spectrophotometer)' and the results were given as ug/g dry
wt.The bioaccurnulation factors of lead and copper were significantly (P«)'(}5) higher in treated fishes
than the control. Effect uf these metals on the quantitative carbohydrate levels in the plasma, muscle
and liver were observed. The different concentrations of the various heavy metals caused significantly
(p<0.05) corresponding decrease in the fish muscles and liver glycogen levels.
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BIOACCUl\tULATlON A~D CARBOHYORATE LEVELS OF Tilapia iillii EXPOSED TO
SUBLETHAL COI"CEI"TI{ATIONS OF LEAD AND COPPER
I
Concen tra tion Mean concentration Mean concentration BAFs
(~pm) of metal in media (l!g/g) of metal in T zillii (JIg/g)
Lead 0 0.046 6.04 131.3
15 0.058 12.44 214.5
2U (l.OM 18.35 286.7
25 0.078 22.76 291.8
.-
Copper 0 0.O1~ 239 132.R
4 0.0:26 4.20 161.5
6 0.044 6.02 136.9
i IS U.054 8.24 152.6
Table 1: Accumulation and bioaccumulation factors (BAPs) of lead and copper by T zillii exposed to
di fferent sub-let hal concentrations uf each metal and control after 12 weeks exposure.
RESULTS
The test fish in the control media and treated media with lowest concentrations of lead and copper fed
more actively 011 feed administered. than those expused to higher concentrations. The accumulation
and bioaccumulation factors (BAF) of lead and copper by Tilapia zillii ill the test media after the 121h
week of exposure PCI iud is shown in Table 1. The metal value were lowest in the control media and
significantly different (p<0.05) from values obtained in all the treated media. The mean values of
meta ls in the media (0.0 J 8-0.078j..lgll) were also significantly different (p<O.OO5) from the mean
values of metals (2.3Y-22.76 ~lglg) in U. niloticus at the different metal concentrations. There was an
increase in metal concentration in T. tills tissue as metal concentration in the test media increases. The
bioaccumulation factors of lead and copper had higher significantly treated values than there control.
The mean plasma glucose of T zillii exposed to the different metal concentrations is shown in Fig 1
and 2. The plasma gluco e of T. zillii exposed to 15 and 20ppm lead concentration was not
significantly different. The mean plasma glucose (MPG) of the test fish increases from 0.20 in the
control to 1.0 at 25ppm and wa significantly different at this concentration at the J 21hweek of
exposure .There was an increase in plasma glucose from 0.2mg/ml to U.8. 1.0. and 1.1mg/1111 of T zilli
exposed to 4. (j and 8ppm copper concentrations respectively. Generally. the MPG of T zillii at the
highest concentrations of the test metal were significantly different (p<O.05) from the control
throughout the exposure period. There was decrease in mean muscle glycogen with increasing
concentration of concentrations of the two test metal. The ~MG value of T zilli decreased from
1.20mg/g in the control to 0.84, 0.70 and 0.50mglg in concentrations of 15. 20 and 25ppm lead. In
copper concentrations. the decrease is in the order of 0.75, 0.55 and O.50mg/g at concentrations of 4, 6
and 8ppm. The mean muscle glycogen values of fish exposed to the different concentrations of the
two test metals were significantly different (p<O.05) from the controL The mean liver glycogen also
follows similar trend in decrease in the glycogen levels. The liver glycogen values reduced from
L50mg/g as obtained in the control test fish to 0.82, 0.76 andO.64mg/g in 15, 20 and 25ppm lead
concentrations respectively. while in copper it decreases to 0.70, (J.(,S and 0.40mglg in 4,6 and 8ppm
concentrations respectively. This reduction was also directly proportional to the metal concentratiuns
(p<O.05).
chemicals) was added. The digestion flasks were then heated to 1300c until all the materials were
dissolved. Digest was diluted with double distilled water appropriately. The elements Pb and Cu were
assayed using Shimadzu AA 62UOatomic absorption spectrophotometer and the results were given as
Ilg/g.dw. The detailed analytical procedures for metal determinations were given in the literature
(Rittcrhoff and Zauke, 1997). Dio accumulation factor(BAF) was estimated as the ratio of the
concentration of' the metals in the animal tissue to the concentration of metal in the Lest media at a
specified time. Data obtained from the experiments were subjected to One-way analysis of
variance(ANOVA) and Ducan multiple range test were performed where the means of any parameter
shows significant difference using Spss version I5.0.Values ofp < 0.005 were considered statistically
significant.
DISCUSSION
The decrease in response to the administered feed by the test fish in the different metal concentration
can be attributed to stress caused by the contaminants, which may have resulted in impairment of
metabolism of carbohydrates of the fish (Ghatak and Konar, 1991). The increase in levels of metal
accumulation in T zilli was proportional to the mean concentration of metals in media. with metals
concentrations in fish about ,1-4 times higher than the concentrations of metals in the control. This
simply infers that T zilli is capable of bioaccurnulation of Pb and Cu in its system. Oreochromis
niloticus has an effective detoxification system (Clement, 199 I). The observed increased increase in
plasma glucose was proportional to metals concentrations with a corresponding hyperglycaemic
condition which may he due to stress caused by the contaminants (Fafioye, 2(02). The decrease in
liver and muscle glycogen level in the treated fish is attributed to stress induced by the various metal
concentrations which lead to increase in the fish metabolic activities. in order to metabolize, As a
result. more energy will be used for homeostatic maintenance than storage thus reducing the stored
energy (glycogen) in the system (Fafioye et lll,2(05). Carbohydrate is an important biochemical
constituent of an animal tissue. They not only act as building blocks of the cells but also serve as a
reservoir of chemical energy to he increased or decreased according to organism need. The results
Fig 2.0 Mean plasma glucose of T zilli exposed to different concentrations of Copper for 12 weeks
Exposure period (weeks)
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obtained in the present study showed that the carbohydrate content (glycogen) decreased significantly
in both the muscle and liver. Borah and Yadav." (1985 ) studied the sublethal exposure of the
cypcrmentrine in the organic constituents of the freshwater fish; Labeo thermilis and reported
decrease in the carbohydrate content. Singaraju et ol., (1995) reported reduction of carbohydrate level
in the fish Labeo rohita due to the effect of sublethal concentration of tanic acid toxicity. Reddy et
(II.. (1989) observed decreased carbohydrate level in the brain of (he teleost fish Channa punctatus
exposed to hemachlorocyclohexane stess. Murthy and Devi (982) observed decreased glycogen
content in the fish Channapunctatus after the exposure of chlorpyrifos. Villalan.ez 01.( 1990) have also
reported decreased glycogen content in Orechromis mossambicus due to the exposure of tannic acid.
The depletion of carbohydrate may he due to its rapid utilization to meet the energy demands under
the impact of heavy metals. Reduction of carbohydrate rates in the reproduction and other tissues
indicated the possibility of active glycogenolysis. Lead and copper may therefore cause stress.
physiological dysfunction and hyper glycaernic condition in T zilli when exposed to any level of the
metals concentration for a long period.
